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Understanding the origin of heterogeneous fluorescence intensity decays in single tryptophan-containing proteins has intrigued fluorescence spectroscopists for some time. Its Nonexponential fluorescence intensity decay behavior has generally been interpreted as arising from conformational heterogeneity of the protein in solution (3) (4) (5) , although it has been difficult to demonstrate definitively that such is the case. Within the framework time components are thought to arise from conformational states in which interactions during the lifetime of the excited state between the tryptophan residue and functional groups on neighboring amino acid residues lead to quenching of the fluorescence. Excited state electron transfer has been suggested as the main mode of quenching in proteins (6) . Since these quenching interactions compete with the fluorescence decay, they necessarily imply motion of the tryptophan and/or the quenching moiety on the timescale of the fluorescence decay, that is in the picosecond to nanosecond range. Thus, fluorescence decay heterogeneity has been interpreted as reflecting the existence of conformational substates which have different dynamic properties.
While such interpretations in terms of conformational heterogeneity are reasonable, direct proof, as noted above, has been elusive. In studies of RNase TI, Chen and co-workers (5) demonstrated that the fluorescence heterogeneity was dependent upon pH and that the bimolecular quenching rates (using externally added quenchers) of the two lifetime components were different. Such differential quenching has been reported for other single tryptophan proteins, as well (7) (8) (9) . Harris and Hudson (6) 
